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Sonic Hedgehog (SHH) role in dorsal midbrain
proliferation in vertebrates
Carmen Feijoo, Pablo Lois, Francisco Araya, Verónica Palma
Millennium Nucleus in Developmental Biology, Faculty of
Science, University of Chile
Andrés Bello University
One central question in our laboratory is the study of the
molecular mechanisms that regulate the growth of the brain. We
are interested in understanding the role of SHH, a member of the
hedgehog family of secreted glycoproteins, in precursor cell
behavior since recent findings indicate that during late
development SHH can act as a mitogen, modulating cell
proliferation of diverse dorsal brain structures such as cortex,
cerebellum and hippocampus. Another important dorsal struc-
ture that develops late is the dorsal derivative of the midbrain
(tectum). It is possible then that tectal development is also
controlled by the SHH signalling pathway. Taking advantage of
zebrafish developmental genetics, we combine a detailed
analysis of the different Shh signaling pathway zebrafish
mutants with several in vitro approaches, including murine
explant and neurosphere assays, to examine the behavior of
tectal stem cells (SC). Our results demonstrate that SHH has an
important function in controlling SC behavior in the developing
tectum. Also we analysed the Shh expression late in the zebrafish
development by monitoring the GFP expression in a Shh-GFP
transgenic fish. We propose that SHH controls the number of
cells with stem cell properties and that this role is evolutionarily
conserved in the dorsal brain. This work was supported by
Fondecyt 1040443, ICM P02 050, UNAB # DI-45-05/R.
doi:10.1016/j.ydbio.2007.03.153
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CNBP mediates neural crest cell expansion by controlling cell
proliferation and cell survival during rostral head development
Andrea M. Weiner 1, Miguel Allende 2, Thomas Becker 3,
Nora Calcaterra 1
1 Dept. Biol. del Desarrollo, IBR-CONICET, Argentina
2 MNDB, Fac. de Ciencias, Chile
3 Sars International Centre, Norway
Striking conservation in various organisms suggests that
Cellular Nucleic acid Binding Protein (CNBP) plays a fun-
damental biological role across different species. Recently, it
was reported that CNBP is required for forebrain formation
during chick and mouse embryogenesis. In this study, we have
used the zebrafish model system to expand and contextualize
the basic understanding of the molecular mechanisms of CNBP
activity during vertebrate head development. We show that
zebrafish cnbp is expressed in the anterior CNS in a similar
fashion as has been observed in early chick and mouse embryos.
Using antisense morpholino oligonucleotide knockdown assays
we show that CNBP depletion causes forebrain truncation while
trunk development appears normal. A substantial reduction in
cell proliferation and an increase in cell death were observed in
the anterior regions of cnbp morphant embryos, mainly within
the cnbp expression territory. In situ hybridization assays show
that CNBP depletion does not affect CNS patterning while it
does cause neural crest derivative depletion. Our data suggest an
essential role for CNBP in mediating neural crest expansion by
controlling proliferation and cell survival rather than via a cell
fate switch during rostral head development. This possible role
of CNBP may not only explain the craniofacial anomalies
observed in zebrafish but also those reported for mice and
chicken and, moreover, demonstrates that CNBP plays an es-
sential and conserved role during vertebrate head development.
doi:10.1016/j.ydbio.2007.03.154
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The role of the EG5 kinesin in regulating radial glial cell
number
Kristina M. DiPietrantonio 1, Alissa Ortman 1, Rolf Karlstrom 2,
Adam Amsterdam 3, Nancy Hopkins 3, Michael Barresi 1
1 Dept. of Biology, Smith College
2 Univ. Mass. Amherst
3 MIT
Congenital glial cell tumors, like astrocytomas, develop in
the CNS during embryonic or fetal development. Glial derived
brain tumors account for the highest mortality rates of childhood
cancers. These tumors are most likely due to an early defect in
the regulation of CNS progenitor cell proliferation. Radial glial
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cells can serve as neural stem cells giving rise to both glia and
neurons. We conducted an immunolabeling based mutant screen
for defects in the pattern of Glial fibrillary acidic protein (Gfap,
astroglial marker) labeling. Mutations in the kinesin motor
protein, eg5, lead to larger and increased number of Gfap+
astroglia cells in the subventricular zones of the spinal cord and
brain. Eg5 is a plus-end directed microtubule motor protein, and
is required for efficient spindle formation in Xenopus laevis.
Currently, we are characterizing eg5 expression in zebrafish and
directly testing the requirement of eg5 for radial glial cell
proliferation. In the CNS, eg5 expression is primarily localized
to the subventricular zone in the spinal cord, but more
widespread in the brain. We are using double and triple labeling
approaches to determine what specific progenitor cells in
addition to radial glial cells express eg5. We are also conducting
cell proliferation assays to directly test the role of Eg5 on
progenitor cell division. We hypothesize that eg5 is an
important regulator of neural stem cell proliferation during
CNS development and may prove to be a useful candidate for
glial derived tumor therapies.
doi:10.1016/j.ydbio.2007.03.155
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Sonic hedgehog signaling promotes cell cycle progression
and consequently causes epidermis dysplasia of the
zebrafish embryos
Yau-Hung Chen, Tsung-Han Yu
Graduate Institute of Life Sciences, Tamkang University,
Tamsui, Taipei, Taiwan
Constitutive expression of sonic hedgehog (shh) signaling
pathway is pivotal to development of basal cell carcinomas
(BCC). To examine in vivo the effect of excess shh signaling,
we generated the transgenic line Tg(k18:shh:RFP) that over-
expresses SHH restrictively in the epidermis. We fused an
upstream 2.9-kb keratin 18 promoter with SHH coding region
and in frame with a red fluorescent protein (RFP) reporter. By
5 days post-fertilization, many epidermal lesions were easily
observed, including epidermolysis bullosa around the eyes and
at the basement of the pectoral fins. Skin histology revealed that
embryos derived from Tg(k18:shh:RFP) displayed highly N/C
ratio and pleomorphic nuclears. We also dissected the
angiogenic patterns of the embryos which were derived from
Tg(k18:shh:RFP)×Tg(fli-1:GFP), and found that many new
blood vessels were observed at many epidermolysis bullosa
sites around the eyes. These observations strongly suggested
that the epidermal lesions on Tg(k18:shh:RFP) were dysplasia.
Moreover, we stained the embryos with various monoclonal
antibodies to further analyze the signaling pathways underlying
epidermolysis bullosa. Our data revealed that over-expression
of shh signaling led to the up-regulation of the amount of
PCNA-, Cyclin D1-, and c-myc-positive cells. On the basis of
these findings, we suggest that shh signaling promotes cell cycle
progression and consequently causes epidermis dysplasia of the
zebrafish embryos. We believe that Tg(k18:shh:RFP) fish
should be an excellent experimental animal for analyzing the
molecular mechanisms of BCC.
doi:10.1016/j.ydbio.2007.03.156
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Uncoupled precursor cell cycle exit and differentiation
Jacques Drouin, Steve Bilodeau, Audrey Roussel-Gervais
Laboratory of Molecular Genetics, Institut de recheches
cliniques de Montréal (IRCM), 110 avenue des Pins Ouest,
Montréal QC, Canada H2W 1R7
The pituitary has been an excellent model organ to study
early organogenesis and its relation to cell differentiation. In
particular, most insight was obtained through analysis of trans-
cription factors that direct early organogenesis such as the
homeobox factors Pitx1 and Pitx2, as well as the lim-
homeofactors Lhx3 and Lhx4. Pituitary cell differentiation is
controlled by factors such as Prop1 and Pit1 involved in
differentiation of three lineages, SF1 for the gonadotroph
lineage and Tpit for the two POMC lineages. It is often believed
that differentiation signals (or transcription factors driving
differentiation) constitute the major trigger for cell cycle exit of
proliferating precursor cells during development. We have taken
advantage of the spatial and temporal separation between
proliferating and differentiated cells within the developing
anterior pituitary to identify a population of non-cycling
precursor cells that are marked by expression of specific cell
cycle regulatory proteins. Gene knockout of the regulator of
precursor cycle exit leads to early (e12–e17.5) hyperplasia
because of precursor accumulation but this does not preclude
cell differentiation into different lineages. Conversely, the
blockade of differentiation for the two POMC lineages observed
in Tpit−/− mice leads to accumulation of undifferentiated non-
cycling precursors that have alternate cell fate choices. Taken
collectively, the data indicate that, during normal pituitary
development, precursor cell cycle exit is controlled indepen-
dently of differentiation.
doi:10.1016/j.ydbio.2007.03.157
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Identification and characterization of epithelial stem cells in
the apical bud of the mouse mandibular incisor
Hyuk-Jae Kwon, Sung-Won Cho, Min-Jung Lee, Jae-Young
Kim, Han-Sung Jung
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Mouse incisor grows continuously throughout life. Several
studies suggest that this is due to epithelial stem cells located
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